Monovalent ion enhancement of beta-adrenergic-stimulated adenylate cyclase activity in mouse parotid gland.
Sodium activated basal adenylate cyclase at all concentrations of sodium examined (5-100 mM) and independently of GTP. Stimulation of adenhylate cyclase by the beta-adrenergic agonist, isoproterenol, was enhanced at all concentrations (5-100 mM) of sodium ions tested in the presence of GTP. Maximal enzyme activation under all conditions occurred between 25 and 50 mM NaCl. Enhancement of forskolin-activated adenylate cyclase by sodium did not require GTP nor was it affected by guanosine-5'-O-(2-thiodiphosphate) (GDP beta S), a competitive inhibitor of GTP. The selectivity of adenylate cyclase for monovalent cations was Na+ congruent to K+. Lithium chloride produced an inhibition of hormone-activated adenylate cyclase. Sodium ions also enhanced isoproterenol- and forskolin-activated adenylate cyclase of submandibular gland membranes. In contrast to mouse parotid and submandibular glands, activation of mouse liver and brain adenylate cyclase activities by forskolin and isoproterenol was not enhanced by sodium ions. The tissue differences were not related to differences in potency of the agonists. These results suggest (1) that sodium ions may have a selective and positive regulatory role in hormonal activation of adenylate cyclase in mouse exocrine tissue, and (2) that sodium ions enhance hormonal activation of enzyme by interacting at a site on the adenylate cyclase complex which is independent of the hormone receptor (Rs) and the stimulatory guanine nucleotide binding protein (Ns).